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(57) Abstract: 

PROBLEM TO BE SOLVED: To enable growth of a group 
III nitride semiconductor crystal having high quality on 
a substrate by using a simplified method. 



materials are supplied in the condition that the V/lll 
ratio is not more than 1000 (including the case that the 
V/lll ratio is 0) to form the group III nitride 
semiconductor (assuming that the group III nitride 
semiconductor can be represented as an InGaAIN), and 
then the group III nitride semiconductor crystal is 
produced in vapor growth on the substrate by using the 
group III raw materials and the nitrogen raw material. 
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[W^Jl 1 2 ] fflJfcJl liv>Ll 1 O^fti* 1 «(CgS 
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i mmiVto*&fr%i¥n*Jim-fz> z t imnta mm 
mit®*m#-mM,<owkjtkj;mziikm-rz> 0 &iz, ^7 7 
50 T*«±ui9jn a n s^ 1 1 i8iftffc»i|MMMsa*ifcr 
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$MMUfcl±I nGaA 1 Nt'gjlil. &coi:-r4o ) £ 
l oiit, ^-<of£i I iMiiffllf 
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(2) iftE&ffit Ltt7r-f7 (AI2O3) iM^h 
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( 3 ) mum 1 oift-wti, 1 1 1 8tm*w«, 

< t tA 1 *-£tr£fc*#*fc-*-4_tE (1) tfctt 
( 2 ) KE*W> I I I KlMft^##^ B a H ^Sg^t^ft 0 

(4) «rE»20IS-C, i«±t:^ffi*I?-*5 I I 

i wmiv®>*mftm&i> s G a nt>> e, 4 * £ t a& m. t -t 
4±e (1) (3) ke*w>i 1 i»saft«r#* 

#:fe B B B C0S!Hi:fr£ o 

(5) «rE*l«XSifctt*2WISw^<4:<>- 
^Kfc^T, jMiAft**rtt&«tfb¥JMfJ&K& (MO 
CVDffi) fff^t«gitl.±E (1) &v>L 

(4) KE«W>I I I^e^#*^ B B a 05SjS*fto 

(6) iWE»2 0xe-c, Ifill-tLtrvt-r 

(NHs) Srfflv»4C4:S:^MRti--5±E (1) &v>L 

(5) KE*W>I I l8iflft»**fMihftO*ii2Fai, 

( 7 ) we* i ©i«-e»« Ltz i i i 
tfgkft8sM,m.x°$>Z>ztZ!$@kti-z>±K (i) &v*L 

(6) ce««)I I i£fltt4MMIttl»A«>Sii2r&. 

( 8 ) frE* i oii-pMLfc 1 1 1 mmm*m& 

J>mVift£kX'*>Z>Zt Sr#at-t-*±E (1) &v>L 

( 7 ) I I I i^ft»#i|Hfc&*o»fc:£fljo 

(9) fne&KMrJW. *<0WHa«3HRiHi:Ja**trfaS 

(8) ceiioi i i««ftffc»**#fif*o»a^rfto 
-e&4 0 

[0 0 16] ifc, #&93(i, 

(10) iioftLfc**±U* 1 co I I I JKSfl:«r¥*#: 

r > * i co 1 1 1 mmitva^mmmvimik t tzi±mvi 
m&nm&it-c&zztz&WLt-j-z, 1 1 i m&im* 
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(12) ±E(1) ftv>L (11) CE«0*ft-e»fi 
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[0 0 18] *S69It±, 
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70 b b b <7>±i^ $ <b ic 1 1 1 mmivvd^mtt-m&m a&& t 
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[0 0 19] 

B B B <oggjf^ffii±, muftLfc*«Jiu, v/ iii it& i 

0 0 OUT (V/I I I Jt7j J 0<O*£-£-£-tr) t LX I 

1 ISiKJH-*«»U I I I«Mfk«J*#fl:«r«ft-f* 
HlOISt, ^cof£l I lMftiSfSStfflv> 

I I ItSfflffc!»^#fl:ft*0«|j6*ftUJ: ^ , SMS 
±lz*t B B B 14coj§.v> I I I «Hffc«###ttfi 

ct^prtet^^c *n^T-i i iaaaftw** 

#t(±, I n G a A 1 NT-^*>$tt4 t C0ti-4o 
[0 0 2 0] V/I I I Jt75 s 1 0 0 0 JaTOtevW/ I 

i ut«o*#-eft«Lfci i i8ssfb»^*#tt*w:, 
m&*<r>vwatmt 1 1 1 m.7tm<r>\t^m.ms£ <* m 
h <;) an : l htdX&h-f, \\\mit%if 

&M%mz-ftlX&Jg l Mffll<ztj:^X^2>tg.t>*l2>o Z 

30 oihiii m&it®*mw%i&m*\z\t, mm* i 
^w±tzi i immityv^-mtt-m&zi&fkmt&t 

ffl(cov^T(i/F^T-af54o 

[0021] a«f^i i i^atb^*Sff^s:S$-fr4 

<7>tc. /h$v»V/I I IJfrrfjESLfcA lNR*«a*L 
v>;tli, 9 - 6 4 4 7 7 co^T'fe^^^^T^^ 

4„ L^L, CO*K*-C»±ft«"f4I I I^afb»# 
40 *^ B B B ^ B B B 1tcoA^^ B B ar»*4^ fca*3£ Lv>t 

B B B )^± *) itt«^ B |^ftt>c^ B |c0^frT-*4*^J; t) 

<i, ^« BB ^att^ B B B ^'b^4Sco*U^LTv>4 
ttUKc^KJI^ •) iitr i t f, it) &«t jftflft 
t*g B B B ^^i:^1-v^ci6t#Arv^4o L^L, »«B(C 

[0 0 2 2] wCO^-jSfi, ^<Ofta/?7 7Ti?:IV' 
4^(CJt<RLTia*co^^-^^co-e, 7n-fc*j&t 
50 «<, m*rH*fi^^v^ ccoitjij:!), SSityn 
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zttf^&XibZx, 

10 0 2 3] *5kWX-li, mfab LXffyA, S i C, 
Si, G a A s . +77^7^^'^^^^^ 

h a zzx\ *&wximiz. mtmrnw-yr^T 

(A 1 2 Os) X-$>2>Zbti*mi L^o ifi* s t7r-f7 
X & & t JS B n p « &«»(£flS »= ITffiT** * t V > ? m 
t77-f7ifi©IJttLtli > raE a 
®, cffifiliJ^iK'klffOOOl) 

b) w i l < , ? bizmmmmomfcibti^ oooi 
>ijfafrhftj£(o?jfiuzm®Lx^z,zttim.i lv> 0 

[0 0 2 4] *»W-eii, m 1 «IST-MtS I I I 
WkWMt LX h 'J^f;i/7;K-7A > h >; if*7* 

**u-7A, h- >; jc^ju*->j ^ a, ->-v -ff-frirv 

^-y-v'J 7"?-;M / , v7A> ^ ->'jc^;u^ 

)V7 )V\—*j A, h 'J xf;v7;i'5 -->A, ? - v -v 'J 
^ 5 - ■> a, ifwi-jci I I JfeBfl-a^fc 

< t A 1 Sr-d-trt, TA'5-^At^trafb*ti*» 

mum^tzt>, ftr&x'i>$-m«?&mzmzLiz< <, 

[0 0 2 5] Ifc^SOf 1 <01itli, I I Iftg 

m<r>vmjwMz&&-rz>ztizjLt), i iima.it 
i i iisflW4B»v/i i i jfc* i o o oja 

Tfc-t&o ?f>C»iL<li5 0 0MTtU jEUift 
L<tel 0 OttTitio V/I I IJfc£.l<7><fcdt-t3: 

^i-a c a ic j: , **) &m&m<7>it&y>*m#-%i& * 

[0 0 2 6] *#l9jt::j3V>-CI±, V/I I IJt^O, f 
4*>*>viK«c«-o«tt»**0-c*or(>Av» o fHLc:<7) 

frbm&stizam-i t) 1 1 1 »«flft:»*#frj5*»jjt 
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[0 0 3 0] itz*§tWX*li^ 
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i|ig75 f 1 nm^e> 5 0 0 n m, 1^5 § 5 nm*^ 1 0 
0 n miSWftttOS^ft Lfc*««S*it<0*-ft- 
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f&&mm<7>m%z>mmrfmmizm.&-rz><vx% s^as 

[0 0 3 2] SScVMi, *flW<!0»l (OIST'Mt* I 

50 I I tiaMfcWiNMtti, tt^ B B B tZZioiz-fZo -t 
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«fitt«>jiin i i i »iafl:»¥*ttfta w t 

$«btci i i^aft©*^^ B B B ®^ffM-r^wi: 
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70 

[0 0 3 8] 

(**0ii) Mscflaji, rn.it*' 1 ) ">A*ib*»* 

*#^ B B B O^jt^S^^1-^ 0 **ifc09l-C(4, *7 
7-f7l«±i:iioiiiLt, h y J «^*r*'5 - 

-7 A (TMA l ) «0^t h 'J > *f-A-1f l ) -7 A (TMG 

a) >w it klt i : 2 -cift-g-Lfc 

/£> ^#:t, 7>*-7 (NHj) ilif-t^*!! 
StjfcU S2<OISt LTTMG a t 7>-*-7*8fc 

mtrmtif) <y^z&m$-<t. *7 7-f7S«±i:a 

-ft 'J *AttJftj»»ibfc.&G aNf^RUo 

[0 0 3 9] ±fR<7>G alim*&tr&M<r>V?mt. MO 
CVDS?rfflv^ttTc0¥It-ffo^ 0 f-f\ *7r>f 

t*««:#a-*-&iWu, ni:**-eifofc«ria«5*ft-e 
*««± > S3? e& $ fi tz if o - y # y ^ ^ <o + -e, 

S:ft»$*, 1 0^«r^ltT^«iajKSr 1 1 7 0t:tC# 
jSL/co £4£iaK£ 1 1 7 0C(:«ofcii, t(c^**x 
fcft*J«r**SK»3*4rt*ib9#«;ft1tL--C, 

U^f^^'JOi (TMG a) OAo7t#S (^^'7*5) 
iJ.}:?/ h 'J ;U7^5->7A (TMA 1 ) ff)Ao/:§ 

& (sty?) (r>mmKfcm* j r*)Tifz.im.mLx. /< 

oTf&£L£ TMG aiSi^TMA l O^fC 
(4. *ftie*^&i*i-CJ4» *t'J7A'Xi:-ai:t 

[0 0 4 0] 7 ^«<0iSJS^ 

1 1 5 orcPfiSS-tir/io 1 1 5 0 *CT-iaJt* ? ^ L/i 
WSritBL^ 7>*-7E^«0/<;U7'^PB^, T> 
^^.TO^rt^Ojjitii^SteLTCo iv>TTMGaiT 
MAl(0Ef(O/^7^Wi:«)l)tA, TMG a t T 
MA 1 O^S-t-tr^CfrSrK^rt-^ttl&Lr, *77 
-f7S«±CI I lSlSfk^**«:*ft*$-*^^l O 
50 letHfteL^o Mt^TMG a t TMA 1 (Oifcfrjfc 
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I I I Jt^8 5 t^^<t9(-l^lDL7t:o 6 5t(H]<Dfeg(7> 
TMG a tTMA 1 OEffO^/l^SrlBjiSi-^ K) # 
x., TMG a t TMA 1 ^W.fi.&'a fcfcipfa^ 

[0 0 4 1 ] 3$J-H<7>7--;i'?>f£, T>*-TifX<r> 

fc. toil:, TMG a«5E*<OStftW*E#OSlE*«:« 
IpL/Co 4 TMGaWA>rtS)t)fx.tTM 

7to «Jl^FPflUiSor±SEOG a NSOffifE«rtfofc* 
t, TMGa«EfO/»y«:«II)tx., JI**<0&j£*P 

t^a?t7K5R^'b«ffi:L^^ i«wiaSA f 3oott 
[0 0 4 2] fiLtoieu J: »> , t7 7^rit±ctt 

Lfci 1 1 sysft*#*tt« 

[0 0 4 3] ifBO^ffi-efiitSSrffo^rv K — 

rGaNI©Xt07*>y*-/ (XRC) jffl^^ff 
ofco 995cU(±, C u /3&xm%:±mi%Mt Ltffl^ 
T, fcHfrffi-C-ab-S (0 0 0 2) Mt&tffimX'&& (1 

0-12) HTfif^fco humu, mtifw^mti? 

®¥0Ht<Dm&. (0 0 0 2) IWXRCWHI'* 

(10-12) imxRC^? h ;w#ne(±<e&^jS 

Mt'ML^:7>K-7'GaNili, (0 0 0 2) I 
<7>mfeTlt*mm 2 3 0»\ (10-12) ®T*(±#ffi 
"tS3 5 OtyimLtZo 

[0 0 4 4] ttz. ±I£OG a NJl<7)£Jlffi£ — tetflfc 
St^WaaittSt (AFM) ilv>tg[|Lfco 

[0 0 4 5] ^tfc&coirffi*. itiiMST-SI&tS (TE 
M) V&mLtztZZ>* 4}-7 r 4 T&Rt Ait* 
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OA 1 NIISl7>*«l5S£;h.Jt < , £11116 0 n mfDST-ife *) , 
*2#ttS#^ffiSi(± 5 nm^c> 5 0 nmfiof;„ CO 
* <± , ^ft Otttt$t B B a <b & V Xh h t JB *> 

7c£##rK«fc*U£, C<0jg(i2 0%gJS<OG a £ 

[0 0 4 6] (HJiCT2) 3HiStai2-C-<±, *iS0Ol £iS 

A,i:*m tig-e, m i oig-e 1 1 i m&it®*&& 

10 tkX$>^fz 0 fe(±. *fe2^T-*>o^o 

[0 0 4 7] $i£ftWtSr®£. 2ifiSm7-S5«^ (TE 
M) fSSLfctI%, *l-7T4T&g.£&1tfrW* 

%SS^G a Sr^-Cv^/Co ' 

[0 0 4 8] *isyn-t^ tjin>4-crai:«:ft«rfT 

*HFa»<bJR»)HJL*:RJ|B|-*fi«U W»t7iO 
y*-*Hi?-ni:fc»«at (AFM) 

&m§,m.im&.Lx^tzo 

[0 0 4 9] 3 ) **ifc$ai 3 T-l±, flrls]<7>*f£ 

t*k*»6*s»=*au mi ©igt lt, 

(TMA l ) 03^t*-&trfC'ffcS:»£ii 
L, *20IitLTTMGat7> ; 6-7!-IILr 

a-ft*" 1 ; ^ASrj&gg-tf, t77 -f r *K±»ca-fk if') 
30 auv/i 1 1 JtJio-e*** 4 , a£*p«r>BB^1£ 
n 7- * ? # is § *t r v ^ 0 

[0 0 5 0] ±lfi<7) GaNI £-S-trtW>f£S(±, M 0 

T * HaetSnSfe^ e - 9 <D R F n 4 ;kt> * (cf^g § ft 
fc5*S«0Kifc#<0«H=*ALfco t7 7-(7illi, 

1 O^Sr^ltTH^iaS* 6 0 CCtc^SLfco * 

&X$>%> h 'J *<f-)l>ifV (TMG a) OAc7t:#g 
(/ty?) J: h 'J ^f;i/7^5-'5A (TMA 1 ) 

Jt * SIS 1" ^> ^ * <0 HiSI! * ffl v » x — 5e l~ IS £E L T is v » 
fc„ >^CioTMLtTMG aUiO'TMA 

50 l^ig^ii. *ftxa*%***-ci±, *t»jr*At 
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[0 0 5 1] *t'J7^(D«)l)fx.i, *&Oi£Jg£ 
1 1 5 0Ci:#S?*fc. 1 1 5 0CffiS* s ?cSL^ 

(o^muLtz^ tma i <oeei=<75/<;ur^«)i9#x., 

TMA 1 03R«S:*tr»flE*Elt*l*J^«i»Lfco :© 

tma i ti^^i:^fi^>NA ? iis^il&#n/;t# 

x.Tv>4„ 9-55-ffl<7)mm<Ofe. TMA 1 <0|Ef<0^'^r 
^IW^^x., TMA 1 «>a&l*-&-tr4l**KJc4P 

[0 0 5 2] 3frWl<r>T--)l<<r>&, 7^-7A*XO 

l:<r)ffliz^ TMGaOE^cOciEMpSfffOSitS^pgDL 
fc 0 4$~<7>fe, TMGaO;!*rW)fiTTMGa 

MG a <7?Se i tf<7)/s;l,-7'^^J (9 J^#<0RlD^<O§t 
i»4:»7Lr««S:ffihLfco GaNlW«*t»7L 

Lfcrt 1 , «£«9iagtf J 3 0 OtJfcfcofco 

a* #**a«L 

[0 0 5 3] JSJLhOISKJ: *K t7 7-f7i«±i:f 

1 oie-ettttfl*s***o&jsii*jo 1 1 1 mm\m^ 

G aN**3g*Lfctt*|.*ft«L.7to tt*> W Lfc*«l± 
*lfcff 1 t ^4*£«<9 «fc 1 fcfe* 

sl-c*»k nMgto^iBt^iKLJti 1 1 mmm* 

[0 0 5 4] *|c, ±Xt<r>-ftlkX~Wl&*'tt^TzT > K — 
^GaN»OXRCai3S*ffofco SU^KIi, Cu/?^ 
XSlM^Sr^lgi: LTfflvT, tttlt-^i (0 0 0 

2) (10-12) ®-efifo^o ?M 

$»JfttftSL/:7>K-yGaNi 
»4, (0 0 0 2) BOSHrctt^MMl 2 0 0&\ (10 
-12) ffiT-li3MiMS3 3 OM^Lfc. 
[0 0 5 5] tfc, lieOG a NlOf *ffiSr-feM^ 
flK^W^SIftSI (AFM) «rfflv»T«»Lfc 0 

[0 0 5 6] *K»OBfW«r, iMSVf-BHRSI (TE 
M) X'f&mLtzt Zh. ^yr^rm^t^itif')^^ 

eto#®mi, ««iitiii&*l[*|p]{c#&o*i#Srit 
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OA 1 NJRanaSSixfco Mff<*2 0 nmgST^l), 
filftfif^Edlll 0 nm^?) 5 0 nm-e*ofc 0 - 

t>foZ> 0 7C*&#fU-tit(f, CO^fi 5%ft)£OG a £ 

[0 0 5 7] (3g*fcffl4) *HJfc«4"Cli. ^77i7 

(TMA 1 ) Ol^tf^f;K>y-)A (TMI 
n) Ol^t^JHtt:lT2 : lT-ffi^L£^ffc£^fr 

3yy>A«f*^e)ft*GaN«tfttlLfco »iois 
UjoV*T> ^rt'J Tif7sXtb%> Mm if* Wfr-ffrlZfrm 

[0 0 5 8] ±8EOG aN«*^tr«;fl-0^«(i. MO 
CVDS^ffl^taT^ITifo/: 0 i-f, ^7r^f 

« £ SISiNfftS; k-^<0RF^^fW K K« S tt 5 

0*«r**trafeKiajSt 1 1 7 0lCi:^iaL/:o 
KSrl 1 7 0Ci:«ofcit 

jp^«*s*L?tatfl."e** h u ^"f-iu^ru (tmg 

a) OAo/:fS (^7^) fc^^h'J^f^T^^ 
(TMA 1 ) OAo/:§g (/^^) i3<t^hU> 
^;W>v*A (TM In) (/^^) O 

4L/:TMG a io J: (/TMA 1 iSi^TMI 
[0 0 5 9] T#*a>SJ»)#xl£, 

i i 5 omwas-frfco i i 5 ot-ea«***5SL)fc 

Otl|BLfc», TMIntTMAlOEfO/^ri 
IfJ^H^J I9#x.. TMIntTMA10lS4:^tr^# 
«rRJ6JPrt^ft»LT. »10IgtLtt77,7i 

50 «±ui i immtw^mteittrnz^zmmzmteL 
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tz„ TM I n t TMA 1 <D?JI£\tfcli, 

z&xoizmffiLfzo 6 frm<r>$iw<om, TM I n £ T 

MA 1 <7>Eff<0/<;ur£|n]B3M-gjl)#;L, TM I n t T 

ma i <omnz^ts^#-*Kfcfrfo^m®z&ikL. -e 
oii 353-fflfiHfLfco 

[0 0 6 0] 3*R(?)7--^(?)fi T>*-7#*X<7> 

f«KC, TMG a<0ie^<0»lEisBSSOaEJ|*pl5L 
fco 4*0^, TMGa»A>7^l)fxtTMGa 

1 ^FHt-jftoT±fe<0G a NE<DJ£S£1t otz&t. T 

ttfcttTL-CJftftfcfFihl.*:. G aN^co«;S^I?-7L 

KtIItT2 Ofl-tWtrWIUfc. KI6 
fl»l*JO#HSC * *S«f t H C £ 5 (C 7 > * - 7 t t 
**jJ"<>«JSLJfcj& f , ^«<7)iSS* s 3 0 ort&ofcO 

£35 * itS L £ t> £ S i£ J -C|S$iB 

[0 0 6 1] £l±OI8UJ: "9 , t7r-f T*«-LUtt 

U f<0ii:7^ K--/T2 //mOJKJPOG aNiil 
fife L fcttfl-SrffeS Lfc. HX *) ffi L*:«Sli*RfeiiWC* 

[0 0 6 2] ±%&<7)Ji&t:i&.#iftitz7 > K— 

/GaNlOXRCi^ffofc. SJjeUfi, C u 
X^ffe^^TTtjSt LTflJv>t\ Jt^iH-CabS (0 0 0 
2) It**HS:lt*4 (10-12) ffi-Cff^fco - 
waBjgOtt*, *S&9JO#8=-Cfl*Lfc7>' K-^G a 
NJBI±> (0 0 0 2) KWiM5er(±4MIi|8 3 5 0fj\ 
(10-12) mX'lt¥m%4 0 O^Sr^Lfco 
[0 0 6 3] tfc. ±ffiOG aNiOfSIt-M^ 
BR^H^SHM* (AFM) *fflv»fttflLfco 

[0 0 6 4] *KftOBriB*, SMS***** (TE 
M) -CUSfLfcki*, *:7 7"f 7*«i:aMfcjSr'J *A 

OA 1 I nNIR^Si&StLfco 1 0 nmgJST** 

*), if ttMlli5 nm*t)5 0 nmffcofc„ 
colli, «ft©tt^J^*frfltf»<b44«-C*4i: 

[0 0 6 5] (StiS«5) ***W5-eii, 
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1 1 mmt^mw^m^mLxmm^m 11^ 

ifeCT 3 USB* L fc O k n t J&ft ?j £ U J: o Tf±#<0«:ig 
J)|oilji||OAlNi8^*L/:^ 
fbJHU, 1 X 1 0 17 c m-*comi L i&&ZW^2 fi m<D& 
Si K-yGaNi7, 1 X 1 0 1 9 c m-* (nm^i&St * 
ifol, 8 ^rnOgS i K-yGaNS6, 1X10 17 
70 c m~ 3 Oi:T-itJ££}3K> 1 0 0 AO I no. i G ao. 9N^ 
GaNRilCte^GaNRIIC^ 
iS^7 0A^t^6lOGaNBIi3^, Vf 
?:2 0Attl)5l(7)y> K-"7'0 I no. 2 G ao.sN* 
Pl4 <h^££^fifi^#P«;i2 0. 3 0 A<OS> 
K-7°OA I0.2G ao.8Nj£ffcE#ih«2. 8X10 17 c 
m- 3 <7)JE?Lilft^^o0. 1 5 //mOMg K~7°G aN 

20 [0 0 6 6] ±fEO¥S*l£**^ b'^yt 
;i/Jf MOCVDS$:fflv^ 

#oAlN18S:Mnim **«3-CEiEL)t 

S:^oAlNS8«:JML^ T >^6-T Ogg il£*sc 
lltetfb^ TMG aOE^OiSSSH^SffCOSESSrPtpL 
fco S i 2He<7)Ef^ OSEiiSrRia&Lfco i 

K - G a NiOSfi*%i ^ i WB, S izHeli 

JO SgftlltM^ttlL^o fOSTMG atSi 
2H6^/^7^ffl»)fx.rTMGai:S i 2 He O #5 1*1-^ 
Ott*&£ga£iU ftK-^GaN^StfttHteU » 
IWfMI 5^:got±!S(7)GaNi^S^fo/:o 

s i H40»as***<i*iwu«kWLr*»). ffis i 

K-7"G aNiOlfM^l XI 0 17 cm- 3 ^^J: 

S i K-^G aNi7tf*Lfco 
[0 0 6 7] It:, ClOftS i K-"/GaN»7±UKi 
S i K-"/<OnIG a Ni 6 SrJ&S L/w 0 ffiS i K— ^ 
40 OGaNiiftSfi l^BUgotTMG a fc S ia 

iSS i K-^Ga N@OST-iSS7& ? l XI 0 19 c m" 3 1 

rt^«»L«ttfco 1 5^raof?Jh<50m, TMGahSi 

Oftf^UJ:*), 1. 8/imOWS:«t»SiK-yG 
aNiSrJML^o 

[0 0 6 8] S5S i K-yGaNie^SL/A T 
50 MGatSi2HeO/^rS:ffl9*x.T, ^^?>Olft 
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/ <fr 7 £ W •) # X. X * * U T if A £ TkJt 

e>«*^»o»xfco -toft. i 6 or 

s i2H$ow«ti6iLfc 0 

i:ftftLt*i), S i V-yi nGaN^77 KiOf 
x l o 17 cm- 3 ^^i: 9i:M[Uo T > 

iib^ttoh'J^f^H^y^A (TMIn) t h'Jx 
^)VifWA (TEG a) OyW^ir'JWO 70 
S«*M*SLTJ3^;to S iaHetf*. & J: £>* / < y y > 

oT, TM I n^TEGa^S i 2 HeO/^rSrlfiJPtK 

1 0»l|i:«ot«»tmL, 1 0 0 Aco^H^r^t- 
S i K-7'I no.iGao. 9 N^77 K/f 5 iWZ&LtZo 
Z<n'ik^ TMIn, TEGai^i^S i2HeC0/s>7^ 20 

[0 0 6 9] #cK, GaNJ: f)^^ili3 Mno.2 
Gao.sNJ:^^ #F« 4 tr « S it h #SST-#^ 

Til, Si K-7°Ino.iGao. 9 N777 KS5±i:, 
j6ftj:GaN*B13tMU WG a NRISli: 
Ino.2Gao.8N#Pl4^*Uo -0«»*5II 
J*^iSLIMLrt:0*>, 5f gOI no.2G ao.sN^p 
B±U, 6flOGaNgfi^MU ^MST-#^ 
«it2 0OpS«tGaN*M3*f)**Lfciitt L 50 
fco Si K-7'Ino.iGao.9N777 KB 

T% TEG a^yWOfxTTEG a#fl^ 
ftfttffo^o 7M«otTEGaOM^To/: 
f£> ff^^r*9I»)»x.tTEG a<7)fcj££f?iLLT 
GaNIMO«S«:»7Lfco -tiCi:^ 7 0AO 
BW**-r G a Ngii 3 tJBJftLfco 
[0 0 7 0] GaN»lIOftfi«:ffotv^B, »^ 

^ffifCSltv^TM I nOSEfifc, ^77 F 40 

?i:i«L"Ci5v^ 0 GaN*IlO«S»7^ 3 0 
W«oTI I I«Kfl-Ott»«:flPjht7tO*>, IMS 

tX\ T E G a t TM I n O/^ytS D »xTT E G 
aiTMInO^Oftfttffofco 2*BCffioT 
TEGatTMI nOftfttffo/:^ WV<^7^^0 
l)Sx.TTEG a tTMI n O0fc|&*fM:LT I no. 2 
Gao.8N#PiOKfiS»7Lfco ZtUZX*) 2 0 A 
OKH^ffit-I no.2G ao.8N#F«4€rffML7to 50 



#12003-243302 
[0 0 7 1 ] I no.2Gao.8N#pfOtI^7fl 3 

o&muao-ci 1 imwMom&itokLtzMD* m 

TEGa^ffi^ft^SfeU fftKGaN 
IMMOSfcRSrfrofco -OJ:T$r#JH£5lll*«)iS 
U 51<7)G aNgllt 51<7)I no. 2 G ao.sN#p 
i*ft8Lfco mk<Dl no.2Gao.8N#Pi± 

CGaNBii«L/:o 

[0 0 7 2 ] COG a N»llt^7t^#lf 
*«2 0±C, y > K-ycOA I0.2G ao.sN&ifcKlt 

(tmai) o^-r^o** y T^osEatas&L 
rijv^o '*:/y >^i:ioTMLfcTMA 1 <nm% 

[0 0 7 3] 'IPrt<7)E*^t^<0^tot, TEG 
a fcTMA 1 0/^yS:«Jl9#x.. CI *L<b01|[fl-0*Prt 
^Oftj»4rHteLfco ft3#Wt::«oT**«: 
frofc&t. TEGahTMA10ft^f?jhL, 7 > 
K--/C0A I0.2G ao. 8 Nj£t$:l»ih^<7)«:«?:1?iliL 
fco C J: *K 3 0 A&mWilSL't'S > K-^OA 1 
0.2G ao.8N&ifcE£it«2 *B«Lfco 

[0 0 7 4] C<7)/>K-7 4 OAlo.2Gao.8NftK 
lbS±K, MgK-^GaNlliftSUo TEG 
ai:TMA l<7)ft|&?:1?itLT, y>K-^Alo.2 
Gao.8N|£»|»ih*oa:ft^»TLfc«, 2»W«r* 
*t"C\ ISOfil^l 0 6 0t)i:±#lf:o IC> 
y7#x***KSE3ELfco tfc, **>rt*C*e*v* 

D^>^yX-^7n*>-)^ (Cp 2 Mg) 07<^9 

[0075] &mtmx*mw.Lxfpft<r>i±ij& i gfc-r 

^(DZW^X, TMG a <h C vzMgWVy'Ztyt)^ 
A. C^^O|g^rt^(7)M^TOl/: 0 Cp 2 M 
g^«^-ii:^S{i*B(rti^ltLTS)*), MgK-^G 
aN^77 K«OIE?L«JS**8 X 10 17 cm- 3 ^^J: 

TMGatCp 2 MgOft^MU MgK- 
^GaNlOftfitffjhLfco CtLCJ:!), 0. 15 
m<7)]^J9£f3c;i-Mg K-^G a NJf 1 tfM&ZfltZo 
[0 0 7 6] MgK-yGaNfOS:I^7L^ 

iatf2 0*S:WT^fiL^o JSKiSJt*^ 3 0 0 1 

«b«j£U Sli:Ul%ONH3 4:aiLfco *0 
m> 3 0 0t;i:*ofc<0*«BLfc#*-eN 
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19 

HsOSSilSrffPltU %m%1fA*^M<r>frt Ltz a & 

[0 0 7 7] £l±^i9i¥)ai:J:*), ¥fM*ff 
-'^flESLfco :CtMgK-7 p GaNB(Jpi+^ 

[0 0 7 8] #:^-C\ ±fEO-^^ r^TS«±tCJit: ^ 
* > * A^JIff jft^JI £ If * * v ir ^ * jl - St 70 

^77^-CJ:otMg K — 7* G a NfOSIl 4± 

^LfcAuO***ib&&j8*tepm«l 3 HMU p 

>Vi^\ iSS i K-7 4 GaNf(7)niSg^Mt 
1 *«ttt$-*J\ SffiL^CN i, AK T 
i, AuCD4/tJ:l9£& nlll 0 fcffcSLfco 20 

[0 0 7 9] ^Oi^ULTpffll^Ji^nlfflomffiSrff^ 

Bu, if it^ 7 -soffit Ltio *<r>i&. m*>^-^ 

i 3 5 0 fA mAOJEJfJ&VJ- y -fKWWi U «** f _h*c 
^l»J;^:, 'J-K7l/-A±i:«lU ^HT-'J-K 
7l/-A^SLTMfi : -i:l^o ±IBOJ:9^Lr 

wei*3. ovtiot pnoitTtttms^a 

LTl6*S:«H8fLfctC:^. »**fili4 7 0 nrnt* 
[0 0 8 0] 
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20 

[0 0 8 1 ] ifz, *»WUE«Lfc^i6Ui*t(ir. 66 

it Aff ft 3tm* tt * *rt tt a t f^K-f £ c: t ^-e # 
[I3ffioffiJ?LftIfcW] 

m i ] *»wo*jsw 5 \z%to&¥mi*9k±m=?-m<o 

iz\£9 ^ryt ^S^iS^^-f^^lf^ * '> -Y ^ jl - / n 

0 wf ffi £ ^tiS:it * & o 

[12] *ffeWO**M5tc#^-6#»#|6jt5|6^0* 

[^^Si^] 

1 MgK-7'GaNi 

2 y > K-7 p OA 1 0.2 G ao.8N}£iktftikJl 

3 GaNBii 

4 I no.2G ao.8N#pf 

5 I no. iGao.9N^77 YM 

6 i^S i V—~fG a NJi 

7 ftSi K-^G a Ni 

8 &mMm<VA 1 Nil 

9 t7 7^7S« 

I 0 nfg 

II iSSi K-7'G a NfcO nllg^fMt^f^ 

1 2 pSS*'>f^ K 

13 Mitttpmrn 

14 MgK-rGaNSOSI 

2 0 ^**^#P«it 



-11- 



(12) 



#H 2003-243302 




1 2 1 0 



7n> b^—v08t§ 

(51) Int.CI. 7 «9Jie* FI t-73-K(##) 

HOIS 5/343 6 1 0 HOIS 5/343 6 1 0 5 F 0 7 3 

(72)5£W% * lljit* F*-A(##) 4G077 AA03 BE11 DB04 DB08 EC09 

^ T § 1 # 1 -*§- EF03 HA02 TB05 TC01 TCI 3 

BBftWXa^C^tt^W^Bfrt TCI 4 TCI 9 TK01 

4K030 AA11 AA13 BA02 BA08 BA11 
BA38 BA55 BA56 BB03 BB12 
BB14 CA05 FA10 JA06 KA23 
LAI 4 LAI 8 
5F041 AA03 AA09 AA41 AA42 CA40 

CA46 CA65 
5F045 AA04 AB14 AB18 AC08 AC! 2 

AF09 DA53 DA55 DA61 
5F052 JA07 KA01 

5F073 AA74 CA07 CB04 CB05 DA05 
EA15 EA28 



-12- 



JP 2003-243302 A5 2005.5.19 



i&mmm] 1 i 2 osisic <t * m ie o a » 

[ SIS E ^ 1 *7»I"!*2E53- 
HS^tB] ¥J& 17^5^ 19 B (2005. 5. 19) 

I M # -9- J # Pfl 2003-243302 (P2003-243302A) 
[fiHB] ¥^15^8^ 29B (2003.8.29) 
[BJBf #K 2002-38841 (P2002-3884 1 ) 
[ HRStfltfra* 7 fig] 



H 


0 


1 


L 


21/20 


C 


2 


3 


C 


16/34 


C 


3 


0 


B 


29/38 


H 


0 


1 


L 


21/205 


H 


0 


1 


L 


33/00 


H 


0 


1 


S 


5/343 


? I 1 








H 


0 


1 


L 


21/20 


C 


2 


3 


C 


16/34 


c 


3 


0 


B 


29/38 


H 


0 


1 


L 


21/205 


H 


0 


1 


L 


33/00 


H 


0 


1 


S 


5/343 



[ # tt 4t IE * ] 

UttB Hi ¥/&16^7)l 16B (2004.7. 16) 
[fSiiE 1 ] 

I M * * l 1 

*P m L tz -fr 7 r <i T ( A 1 , O ,) M « ± \Z , V / I I IJtSrlOOOJSLT ( V / I I I Jt 

* s o«^^*^tf) uti i i »iaE «■ * *& u , i i i m m. it ® * m # (tir, i i i 

IHtl!*lfl:liI nGaA lNtaJiiStOitS, ) tMtSllOIIi, 
W&I I ISs«»ia*IR»*fiHr'T, 1S«±C I I ISia^W^SfreASriRffiJafi 

[ W * « 2 ] 

VMM. RJ£ffogiB^^1g^^^^»Uft3»Lfcft3i»0^|g^g>^i»&gnacj: 
3 ] 

tEil^Igfftif&ti I I I «j « fl- a* , 4> & < HA 1 ittf^t^titt^fl* 

ai s tin t:E*o i i i m m it m * * w m a <n u & -n m 0 
im*m 4 ] 

mum 2 <DXnr^ U & I I I&2fl:*5#*flEttajJ*GaNrt»&fc* 

Ci:S:«F«i:-r*a»*3ll«fV»L30v»r^35»l*(=|B«OI I I M M it m * # ig b b b <0 

5 ] 

Btrie^2oie-e, giwutr^^T (nh 3 ) *fflv>j;u»attiit* 
ai4va4wv>fii^iJii:E«oi i \ m&\tm *mfe & h <r> & & a 

6 ] 



(2) JP 2003-243302 A5 2005.5.19 



*I ft ft •£ (M O C V Dft) T ff o - £ * # » t 1" * if * « 1 ta ^ L 5 <D «,» f ft jj» l H u IE 
« o I I I ft S ft 1^ * * f£ fir B B B o ji ?r £ 0 
[ IB * * 7 ] 

*E*ioig?®*ui i i m m it to * m f* * J a « » a a -c * * - t * & m. 1 1- * m 
$ii iva6wv>fii*MJSi:?e«oi i i ft a ft « * ft fir B B B o ss it ^ & 0 
I w * * 8 ] 

aiftia7ov>fn*»iat:E«oi i i iift»#iftg^wgs*a 0 
[ it * m 9 j 

[ If * A 1 0 ] 

»lLti«±i:*10I I ISlftftft**fr*ft»L, * ± K * 2 I I I tkg.it to 

^mft.&gkzitwi-f z i i ifta ft u*sv*t, i i mm 

it to # * f* # fir B B B * li ft # fir B B B © » ^ f* -e * * - t 4- # ft i- * I i iKIitft* 

Sftfif B B R?>S8ii:fri£o 
[ W # 31 1 1 1 

fr tee # fir b b b , ^ n h * ? mmm t & a tf s ac -e * z a o \z mm. ± k n m l x v> & 3 

fcSrfl¥IRi:i-*»*3ll 0 I- IE « O I I I ft M f t ^ * * f* fir B B B it 3? £ o 
[If *JS 1 2 ] 

BIS 1 iv> L 1 1 <0v>fn^l«i:E«O*ffitliaifcI I I ft g ft % * * f* fir B B B 0 
[ W * « 1 3 ] 

» # At i 2 u ie ft <d i i i ft m it to * * # fir B B B <o ± , S <b tc i i i ft s ft « * m f* fir B B B 



